Abstract.-The use of a ferromagnetic transformer coupled to a SQUID, as previously described, permits to measure very low currents. A low loss ceramic core for the transformer has yielded to further increase in the sensitivity of about two orders of magnitude in a narrow-band around a fixed frequency. At present the achieved sensitivity of about 8 x 10 
Abstract.-The use of a ferromagnetic transformer coupled to a SQUID, as previously described, permits to measure very low currents. A low loss ceramic core for the transformer has yielded to further increase in the sensitivity of about two orders of magnitude in a narrow-band around a fixed frequency. At present the achieved sensitivity of about 8 x 10 -1 * pA in 1 Hz bandwidth at 150 Hz.
The use of a superconducting magnetometer as a high sensitivity current detector has been proposed by some authors a few years ago /1,2,3/. More recently, by coupling a transformer with a ferromagnetic core to a rf SQUID /4/, we have enhanced the overall current*sensitivity up to very interesting figures /5/. Due to the particular ferromagnetic material employed /6/ the useful bandwidth of the device was constrained between dc and a corner frequency dictated by the strong frequency dependence of the relative permeability of the used core. In order to enhance the current sensitivity at a fixed frequency we inserted a tuning capacitor in the input circuit. However, due to the high value of the electrical conductivity of the core a large amount of eddy-current losses was present, limiting the Q of the urned circuit to not interesting values. This drawback has been overcome by means of a suitable choice of a ceramic core for. the transformer. We have tested a few commercially available ferrites in order to select those which preserve an acceptable value of the relative permeability at liquid helium temperature. The chosen material has been used to make up a superconducting transformer Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:19786536
One P h i l l i p s "potcore" Ferroxcube 3B2 grade has been used f o r t h e transformer : geometrical dimen-
s i o n s of t h e c o r e obviously c o n s t r a i n e d t h e maximum number of t u r n s f o r t h e primary winding L T'
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F i g . 2 : (*) : experimental behavior iomS v e r s u s frequency ; i o i s t h e c u r r e n t which, flowing i n t h e i n p u t "tuned" c i r c u i t causes t h e SQUID t o s l i p one f l u x quantum. Experimental v a l u e s of t h e r e l e v a n t parameters a r e : NT = 8360, Np = 6, L = 10.5 pH, L = 4.2 x lo-'' H, KTp A s t h e u l t i m a t e performances of t h e system a r e determined by t h e s i g n a l t o n o i s e r a t i o , i t i s import a n t t o know t h e ouput n o i s e spectrum. I n f i g u r e 2 we a l s o r e p o r t t h e measured o u t p u t n o i s e expressed i n f l u x quantum u n i t s p e r v e r s u s frequency.
Noise measurements have been performed sending t h e c e s s i v e l y squared and i n t e g r a t e d . Data show t h a t t h e output n o i s e i s moderately dependent on t h e frequency : i t s v a l u e , a t resonance, i s only about one o r d e r of magnitude l a r g e r than t h e v a l u e obtain a b l e with t h e SQUID n o t coupled t o a transformer.
This means t h a t , a t t h e resonance frequency, t h e minimum d e t e c t a b l e c u r r e n t , i n 1 Hz bandwidth, i s
The s e n s i t i v i t y of t h e device i s l i m i t e d by t h e r e l a t i v e l y low v a l u e of t h e f a c t o r of m e r i t of t h e i n p u t c i r c u i t (Q % 8 5 ) . This drawback d o e s n ' t seem due t o l o s s e s i n t h e f e r r i t e c o r e . The propert i e s of t h e ceramic c o r e a s given by f a c t o r y ' s spec i f i c a t i o n s should y i e l d t o a Q s e v e r a l o r d e r of magnitude l a r g e r than t h e measured one. Moreover t h e small Q-value cannot be due t o l o s s e s i n t h e c a p a c i t a n c e , because of t h e above mentioned behav i o r of t h e n o i s e v e r s u s frequency. W e b e l i e v e t h a t 
t h e l i m i t a t i o n s t o t h e resonant g a i n i n t h e i n p u t c i r c u i t may be j u s t i f i e d a s due t o an i n p u t d i s s ip a t i v e term of t h e SQUID, which should be r e p o r t e d i n t o t h e i n p u t c i r c u i t , i n c

